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http://dx.doi.org/10.1016/j.fjs.2012.Summary Intramedullary spinal cord abscess (ISCA) is a rare entity in the central nervous
system, especially in patients without meningitis. It is often difficult to promptly establish
the diagnosis. In this report, we describe the case of a woman 52 years of age who presented
with progressive neck pain that was followed by rapidly worsening quadriparesis. The cervical
spine magnetic resonance imaging revealed an ovoid lesion at the level of C2-C4 with a gado-
linium contrast ring enhancement. Because ISCA was suspected, we performed surgery to
decompress the cervical spinal cord. The bacterial culture of the cystic content revealed
the growth of two bacteria, Fusobacterium nucleatum and Peptoniphilus asaccharolyticus,
which have rarely been observed. The patient’s postoperative course was uneventful and
her outcome was excellent on discharge. Antibiotics were prescribed for 6 weeks. We further
report the result of a literature review on the management of ISCA. The surgical indications for
ISCA are controversial, but early surgery to decompress the spinal cord and confirm bacterial
growth is recommended in rapidly worsening cases.
Copyright ª 2012, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Among the differential diagnoses for central nervous
system infections, intramedullary spinal cord abscess (ISCA)
is a rare entity. The destruction of the spinal cord can beof Neurosurgery, Number 95,
aipei City 111, Taiwan.
om.tw (M.-C. Tsai).
ight ª 2012, Taiwan Surgical Asso
08.004great, thus the resulting rates of mortality and morbidity
are high. Most patients with ISCA have concurrent menin-
gitis or an infectious source at another site. However, the
most common cause of ISCA is cryptogenic. Pre-existing
anatomical defects, sepsis, spinal surgery, trauma, and
infectious endocarditis have been reported as the main
causes of ISCA. Staphylococcus aureus is the most common
isolated pathogen in bacterial ISCA.
The presentations of patients with ISCA are variable,
which can lead to a delayed diagnosis. Magnetic resonanceciation. Published by Elsevier Taiwan LLC. All rights reserved.
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best diagnostic tool for intramedullary lesions. We report
a case with a good outcome that demonstrates the utility of
prompt surgical intervention after the early diagnosis
of ISCA.
2. Case report
A woman 52 years of age without any known systemic
disease developed neck pain 1 week before admission for
which she underwent a massage. However, the pain wors-
ened and began to radiate to the suboccipital area and
shoulders. She also felt numbness in her limbs on the left
side and on the same side of her trunk, except for her chest
wall. These sensations were accompanied by nausea,
vomiting, and poor appetite. She was admitted to our
hospital as a result of her intolerable neck pain.
On examination, she appeared to be uncomfortable and
held her head stiff. Her body temperature was 37.3C. The
suboccipital and trapezius muscles were tense and tender.
The range of motion of her neck and arms was not limited,
and the muscle power of all four limbs was Grade 5 of 5. The
pinprick tests on her body and limbs were symmetrical. The
deep tendon reflex of her right brachioradialis, right triceps
and lower limbs were hyperactive. She also had urinary
retention. Laboratory investigations revealed leukocytosis.
MRI of her cervical spine revealed an intramedullary oval
lesion with a high signal change at the level from C2 to C3 on
a T2-weighted image (T2WI; Fig. 1A), but with an isosignal on
the T1-weighted image (T1WI; Fig. 1B). Spinal cord swelling
from the craniovertebral junction to the cervicothoracic
junction was identified from the T2WI (Fig. 1A).
Soon after admission, the muscle power in the patient’s
four limbs deteriorated to Grade 1-2 of 5. A contrast-
enhanced MRI of the cervical spine revealed an intra-
medullary oval lesion with a linear enhancement around
the margin. This extended from C2 to C4 on T1WI (Fig. 2).
An ISCA was the leading differential diagnosis.Figure 1 Preoperative magnetic resonance imaging without contrBecause of deterioration in the patient’s neurologic
status, a spinal cord decompression procedure was per-
formed with a laminectomy from C2 to C4. The spinal cord
protruded freely during the opening of the dura mater and
approximately 0.7 ml of sticky pus-like fluid was aspirated
from the intramedullary cyst. Bacterial culture of the cyst
fluid grew two rare microorganisms, Fusobacterium nucle-
atum and Peptoniphilus asaccharolyticus. Metronidazole
and penicillin-G 300 were prescribed postoperatively
according to the sensitivity test. Furthermore, we per-
formed a gallium inflammation scan to search for other
possible sources of infection. This revealed increased
uptake in the right maxilla and the dental bed. Oral and
dental examinations revealed poor oral hygiene and severe
gingival recessions with a pus-like discharge. After 37 days
of treatment with antibiotics, the patient was discharged.
The pain in her neck and shoulders had greatly improved,
and the muscle power of all four limbs was Grade 4-5 of 5
on discharge.
Two months postoperatively, follow-up MRI of the
cervical spine with and without gadolinium contrast
revealed that the lesion had shrunk. Only a small, enhanced
nodule in the spinal cord was detectable on T1WI (Fig. 3B).
After a 3-month period of rehabilitation, she could
freely walk.
3. Discussion
ISCAs are rare. The first case was reported by Hart in 1830,1
and several series have been published, mainly taken from
literature reviews accompanying single case reports.2e4
Fewer than 130 cases have been reported during the last
century.
ISCAs are most commonly caused by bacteria from
a cryptogenic source,4,5 which is where transient bacter-
emias or extraspinal sites of infection are difficult to
identify.6 Dermal sinus infections play a major role in
pediatric ISCA, causing up to 45% of cases.7 Anatomicast on: (A) T2-weighted imaging; and (B) T1-weighted imaging.
Figure 2 Preoperative contrast-enhanced T1-weighted
magnetic resonance imaging.
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factor for ISCA in children.7 Sepsis, spinal surgery, trauma,
and infectious endocarditis have been reported to be the
causes of ISCA,8 but other causes such as urogenital infec-
tion and infective pulmonary diseases have also been
described.7,9 S. aureus is the most frequent pathogen to
cause bacterial ISCA.5 Other organisms such as Strepto-
coccus pneumoniae, Haemophilus species, Proteus, Lis-
teria, and Actinomyces have also been isolated from ISCA
specimens.6,7,9,10 However, culture-negative ISCA still
comprises a certain percentage of cases.5 In our case, no
congenital abnormality or previous spinal surgery was
found. As the organisms isolated in our case were oral flora,
hematopoietic sources from the oral cavity should be highly
suspected.Figure 3 Contrast-enhanced magnetic resonance imaging perform
weighted imaging.The presentation of ISCA is variable, although a triad of
fever, pain, and neurologic deficits can often occur. Noriaki
et al.5 found that only eight of the 26 patients had this triad
with ISCA. ISCA can be difficult to differentiate from other
intra-spinal lesions. There was no fever in our case either
before she came to our hospital or throughout the whole
course of her hospitalization. Mild improvement of muscle
power in the first few days followed by a rapid deteriora-
tion was noted, which may have resulted from the initial
steroid treatment, which was discontinued on account of
suspicion of infection.
MRI with gadolinium is the best choice of imaging studies
for intramedullary abscess because MRI provides good
demonstrations of the location and size of the abscess and
its relationship to adjacent structures. The presentations of
a spinal cord abscess on MRI are similar to those of a cere-
bral abscess. In the early stages of infectious myelitis, MRI
shows high-signal intensities on T2WI. The lesion reveals
poorly defined enhancement on T1WI with contrast. One
week later, the lesion becomes less diffusely hyper-intense
on T2WI. The marginal enhancement is clearly defined on
T1WI with contrast.11 In our case, marginal enhancement
was obvious in the first contrast-enhanced MRI before any
treatment. Diffuse marginal cord edema was also noted.
The radiologic differential diagnosis included intra-
medullary abscess, metastasis, a low-grade astrocytoma, or
a Chiari I malformation.
Diffusion-weighted MRI has also been used to provide an
accurate diagnosis of ISCA.12 Although MRI has many
advantages regarding the differential diagnosis of an
intramedullary tumor, computed tomography (CT) scans
are commonly used in an emergency department to exclude
the presence of a hematoma in acute-onset cases. In our
case, acute pain and numbness were experienced after
massage. An intramedullary hematoma as a consequence of
a minor trauma should therefore be considered, which
would be rapidly and easily ruled out by a noncontrast CT
scan.
The surgical indications in ISCA remain controversial.
Chan et al.6 found that a good prognosis resulted from earlyed 2 months postoperatively: (A) T2-weighted imaging; (B) T1-
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38 cases of pediatric ISCA revealed that the most significant
variable for outcome was to have a surgical intervention
within 5 days of the onset of symptoms, followed by
appropriate antibiotic therapy.7 Noriaki et al.5 noted that
there were no significant differences in prognosis between
surgical and nonsurgical groups, although the numbers of
cases in both studies were small. It was reported that
a surgical intervention should be considered for a patient
with a larger abscess (>3 vertebral bodies ) or with
a congenital neuroectodermal abnormality.5 In our case,
a scheduled operation for abscess drainage was initially
arranged. However, the rapid deterioration of muscle
power forced the operation to be performed ahead of the
scheduled time. A good outcome was achieved in this
patient. Therefore, decompression of the spinal cord
should be performed as soon as possible whenever
a surgical intervention becomes necessary.
4. Conclusions
ISCA is a rare disease but should be considered in the
differential diagnosis for patients with neurologic deficits
and possible signs of infection. Cryptogenic sources are the
most common etiology. MRI with gadolinium enhancement
is the best choice of examination to yield a correct diag-
nosis. The indications for surgical intervention are still
controversial, but for the purpose of achieving spinal cord
decompression and obtaining microorganisms, surgery
should always be considered.
References
1. Hart J. Case of encysted abscess in the centre of the spinal
cord. Dublin Hosp Rep. 1830;5:522e524.2. Arzt PK. Abscess within the spinal cord. Review of the litera-
ture and report of three cases. Arch Neurol Psychiatry. 1944;
51:533e543.
3. Menezes AH, Graf CJ, Perret GE. Spinal cord abscess: a review.
Surg Neurol. 1977;8:461e467.
4. Iwasaki M, Yano S, Aoyama T, Hida K, Iwasaki Y. Acute onset
intramedullary spinal cord abscess with spinal artery occlusion:
a case report and review. Eur Spine J. 2011;20(Suppl. 2):
S294eS301.
5. Kurita N, Sakurai Y, Taniguchi M, Terao T, Takahashi H,
Mannen T. Intramedullary spinal cord abscess treated with
antibiotic therapy: case report and review. Neurol Med Chir
(Tokyo). 2009;49:262e268.
6. Chan CT, Gold WL. Intramedullary abscess of the spinal cord in
the antibiotic era: clinical features, microbial etiologies,
trends in pathogenesis, and outcomes. Clin Infect Dis. 1998;27:
619e626.
7. Simon JK, Lazareff JA, Diament MJ, Kennedy WA. Intra-
medullary abscess of the spinal cord in children: a case report
and review of the literature. Pediatr Infect Dis J. 2003;22:
186e192.
8. Ferna´ndez-Ruiz M, Lo´pez-Medrano F, Garcı´a-Montero M, Hor-
nedo-Muguiro J, Aguado JM. Intramedullary cervical spinal
cord abscess by viridans group Streptococcus secondary to
infective endocarditis and facilitated by previous local radio-
therapy. Intern Med. 2009;48:61e64.
9. Morandi X, Mercier P, Fournier HD, Brassier G. Dermal sinus and
intramedullary spinal cord abscess. Report of two cases and
review of the literature. Childs Nerv Syst. 1999;15:202e208.
10. Bartels RH, Gonera EG, van der Spek JA, Thijssen HO,
Mullaart RA, Gabree¨ls FJ. Intramedullary spinal cord abscess. A
case report. Spine. 1995;20:1199e1204.
11. Murphy KJ, Brunberg JA, Quint DJ, Kazanjian PH. Spinal cord
infection: myelitis and abscess formation. Am J Neuroradiol.
1998;19:341e348.
12. Hood B, Wolfe SQ, Trivedi RA, Rajadhyaksha C, Green B.
Intramedullary abscess of the cervical spinal cord in an
otherwise healthy man. World Neurosurg. 2011;76:
361.e15e361.e19.
